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(54) INSPECTION DEVICE 

(57)Abstract: 

PURPOSE: To improve an operation speed by executing the 
correlation processing of an echo by using a reference 
signal based upon the 1 st sequence and executing the 
succeeding correlation processing by using a reference 
signal based upon the 2nd sequence. 
CONSTITUTION: A reference unit signal is generated by 
using the 1 st sequence generated from an amplitude coding 
transmission signal generator 1A. Then, the 2nd sequence is 
generated from the generator 1A and a transmission 
obtained from a reference unit signal based upon the 2nd 
sequence is transmitted to an ultrasonic probe 6. The probe 
6 is driven by the transmission signal, transmits an 
ultrasonic wave to a subject S and receives an echo from 
the subject S. The reference signal from the generator 1A 
and the echo are transmitted to the 1 st correlator 1 1 to 
execute correlation processing. The output of the correlator 
1 1 is transmitted to the 2nd correlator 1 2, which executes 
correlation processing between the 2nd reference signal 
generated from the generator 1A and the output of the 1st 

correlator 1 1 and displays its output to a display device 8. Thus, the operation speed can be 
improved. 
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i: A« i> & . 

JS;*:41.Ciffil8^</^^A (t-t.) 

t = t.55«tc<7>;^:^&'a'fi«S (io-T') 

t^t.tCfettifie A Ha-rU'^.iU) 

/^/j^?{t*t;f, ^(S)<05&5a<;)SBi^ti. t«t, 

t . C fc *t 6 85 6 ( -9- K a - y U ) i± /]n 5 



-i H o — r ;u ® JI la /I' ^ C ( t ) 3&M# 

» 7 0 (± , ^ <8) ^ If- B: i:» 0 ^ 4^ S «S 
C ( t ) $• ^ -r . 

a;70-c«i, 3£*4i{aLffi<a/wu;^A (t-t.) 
3ftw<r)eeffiwwftppp( i ) \zH\^x . ppp 

(0)-3. ppp<l)-0. ppp(2)=-l 
X' h h Z t % f:. . t t: . Tp^AStLtz. 

t = t.ia<5tcife4'UTvvi. r':ci5*>, t-t. 

t.tc*5tt€.ffi« (-^>( Ho-ru^/W) ^0/j^$ 
E «S /U AM* ^> ^t T v\ i c t 6 . 

fi£3fei:l5Jatw. t-t.igfl}lCiOPi^:*;&^rfi6(i 
a-y)«rWL. t=.fet.tc*3«t*fi«a(-^^H 



i5 A> o . 

<0«|RI» < 1 1 ) <O«fi£«:^-?-7'o.y^0. 351 
O0{±m2cOfflTO» ( 1 2) ^^fflfitSr^nfra-y 

^ 0 -C ^> & • 

ft fS U . 35 8 0 H ifv f J: 5 t:: , m 3 <7) ^ f il 

(a} i:»2<03Ry? (p) t h . »:3«tcLA:A< 
-:>r4:(fiL./::fi$ 1 2<7)^RJ^I(c«PLv>. 
(aiPi, a»pi. aapi. a<pi. 

aipa. a>pa. a»pt. a^pz. 

aiPi, atpa, aap*. a«pa} 
Z Z-C . Vf^ (±) li± 1 t^^t;hKc\^Xt^% 
L T & . 
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i&(gfg^<omeKjraTU358l2i: 0 1 2 T h 

V >' ^ ^ ft . (2) «c L A; o T 3i 2 2 la U in 
ffllB3K(10) ^rfflfiSt-Tit. K=12xK,i: 
'Sri****. ^.yTai2xK,<B<0^-yrW2e 
«l(10a) i:. ;l <r> ^ 7 r H ( I 0 ^ ) 

»(lOc;t*-'^c^s-C'^)^>. 

*i, mi<o^BB<s^fcLT«*m{ii(i#s (t) 

a, m20J:O4X(yT'*)i. U/c^oT. ^<S) 

m 9 m iz t6 X , i <nnmH ( i i ) ti. ^ 



15 la ¥4-9658 O) 

|ge?n^j4xK.fiSO»JJ:K ( 1 1 b) t . A 
:^fta^3R4 xK.ffliDjoJiS ( 1 1 c ) i:**^fll 

iOSS2<Ol8W» ( 1 2) (COVt-C*iT;«l^i. 
m2<0«WH(l2)<i.351iOfflWH(l 1 

(t+Tp) t:^*5l-riC«(t)^ffitCP»Sr»*t 
R^fS) (t + 2Tp) lCi>it6Ca(t) iOfilCp, 

L/i*«oT. js s m 0 K , m <o -^r > r 'J > 

m2<7)fflw« ( 1 2) oac^T^otcfli 
ft (f ft . 

( 1 2) fl. ^vTftfixK.iBI^O^-yrftaE 
tt(l2a) fc. Z<0^yri^M^ISLil2a) 



CO X :h f '•/ y f'Z h X A xK.ffla (l^fSITptCffi 

^-rs. ) *3#tc»K$n/c3<ffl<otaj5:» ( i 2 

mi^OffllRIS ( 1 1 ) tm2<0tBW» ( 1 2 ) t 
t-i3V^T5:S?$nii&ff» ( 1 1 b) ( 1 2 

b ) Oi^flBftJ:. fl&*<0«HESia«0<fireK ( 1 0 > 
t;:lDV^TR«$n2>»»» ( 1 Ob) <Offl»tlt 

X2XK,{H-C*>«>. 

^ h iz . m2<offlOT» (1 2) (r*5V^TK«$ 
/l4»JtH { 1 2b) '^iOfiAf+ttU. Jij^com 

3if^ + ir*i6Ct«. »»« ( 1 2b) li^rST 



^> 4 C t «r a: «lc U T 4 . i /J , fi A ("t »t - I 
T*)iC4:U. t&flC»<l 2b) i: ^ > ^< - ^ V 

xK.ffl^o^QffS ( 1 1 c ) t . A:^ag^a3ffla 
<!0 1inJ3[H(12c) t V . Z tliZti L . m,^ 

S < 1 Oc ) ^i£:-^T*)i. JOJtSU. ^afAJJ 
*f 4 Sft m ft a . 

g (t) (C^3V>T. SI1<^^W (al 

(±) (OtCri&^A^^^^O^^CPV^TIKH^ 
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mm^mn^'f- (6) ri/^^k (s) wjiESdi 

ffiei?-tfl:i&«sm^»^H ( 1 A ) iz A:nmf}^ts 
s*i/::mico^sgm^i^^« ( i 3) t . m^Vf 

#jti&mf5^«^» ( 1 A) tCA:^(B3*^'ffiei$*l 
A»O3R2<0fflW» < 1 2 ) (ciiJ^ffllA^ftlSES^i^w 
m20^g3<I^%^« < 1 4 ) t*»^ffl&$^lT 

i^nm^zmih^^^i^La^s i t ) iz x o m 



JJRIT 4-9658 (10) 

flas(ii)tc<Ear«>. 
t£ff!Ui3<t«.m2io^ga®#t mwih h vMiPi- 
ffi^i: LTm2oiara» < i 2) izeifiTs. 

v%-Cs (t.) fcg (t.)TffiS»i^^i:SC«* 



^mm ^ t L X . fi:*:#£iim^e^?rmv^imi 
Tprttcfi<BA«± i*»^>cP'L'^orft^wf5^& 

»2(;)l?S<S^4:UT«^U-CtJ:v^. fffia/t;u 
i>m2<0^SHm^«:»^5'ti-fLtfJ:^^. 

ti7)i:T«>t. miiOfflWH ( 1 1 ) U. 3*®* 

K , IB o ■ r M jg B » t , c <7> y r {«f a s 

tCfll^-rfT.tfJ:^'^. 3?2<7)fflra» ( 1 2) ^' 



»NflSiOiniJl»4:*»^. 3il O0i:R»Cffl&-r 
. ( i = 1 . 2 . 3 , ••• . N ) (1 , ± 1 U T t 

±lA*4»ffi^r-r^LTt>J:v^, 

CcO%s^<om39ltt9V<^li^^lRl 20^#^ 

mi 20 U, CcO^BHiOSB3^fit0iJ?:?n-^7'D 

-/^^arabO, (aistT^fl:as<sm^^«^« ( i b) 

mi 3E!tic:<7)^B^com3S^ttMic^»t^>i£=<c 

mmfs#^^-rjft^isi. mi 40 (a) zitf (b) 

mi 3Hfcisv^X. ±ieL/;: 

miS5«f«<7>ia-&tig-omi^o;!^fii (a) 
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T ^ ifc $ ii G ^ -C ^) i . m - ^ « <i ISl Ti! B-V 

r ^> & . w 1 ST: t * iit m ^ t «o na flv 1 
*3 d» 0 f < . <n I ^r? { a I in rr "/ 

( ± ) $: i;i r HP. A L r ^> 4 . 

31 1 3 B T (i . 1 5^ « T » c> * »S ( 1: ) 

^» di (iX afe JE5 iE tt: i^. ^ i« ^ ?: L X 

i» . h 5d 4» O. iS *f5 <i . 1 A m ( « > X U < »» > 

iZnk-i- X "7 {Z . « <b />» V- da « S5 W i- i at ff5 ^ . 

S <6 ^ o -X jii cr; fS *» - - 5il r V > iS fii if^ Hi t- 

ft r> T t J: v» . 

K: f:i . SR 1 3 la C T , ^ R51 IS 5£ b-V 

fi3 5 0 c: ?f t iS ^i- «z a , 3ft * 4i a ^ «i (2 ffl 5r 

^ fb U Jl? «r -^f T -£» a ^ t 4b . Iff. ffl ^ <b 

:^ it t.: o t> c a . CO ft fj^ t (W ili -6 BI ¥ 1 

- 4 5 3 1 6 # t: ir- le (C *!; A. /I. T V ^ i . 

m \ 5 m iz X , iii ft a U. . 1. if L 55 I 

^miznkLtzm^mmm^tip^, 3b i us i« « <7j 



«K1^4-ni;S8 (11) 

4: m (3. (s K I t ) 5- ffi ') 1*1 T - s> - c ti « ^ 

m w. a ^- B < t ) • J <: a 1 1 c ?rr it ly <^ n - 

S ( t. ) J: 3P1 9 « T 'C . 2 i P > ^) ?r 

<nmti h m tz i. tz r . j: g ( t. ) an ra i* 

cr. K ^ 5 X i . ?B 2 in A\ m { p \ n ^ H- t 
t . fit •'^ ± K ( t ) t tn m 5: <i ^' o •^-» r < 6 
fzih , 0 'l^ , m 2 *n ^1 i P » c^; «F ^ i- «: if 

r ifi A L r ft ^ . 

C ^0 % Hfl ^n m 3 S& f?I T li . 3f5 3 M fc >7't L tXi 

I '^Uim^oi&aut^ ^ . JB 1 5 Eg .f^ u i*i a (JJ 

x3-<om^ji5isci. ini3esfcMi:i3im-eft^. 

^ , tn i ^ t^min ^ t L X , mi 3 i^i hi 
L s * m iii <s # m . as 2 en « HI t L r 

Ji . m I 1^ » W en t* O Jt ^ < |3I t> <: m & . 

::6n»»Bin3?3^-JtWtcfc».^-ct>. stCS)-®// 
2C 3|c 41 m ^ « < t ) i* in « A* -r 
rit i. i> ^ i: . & 1/ . Sn 1 3 L53 L- « r^c 41 a 
fi ^ $r ^ (S> fi: A t r ij< i 6 2^ 4i 4t (a IS fi8 /l- 



If L . t 1. 0 !t -6 IK la 'i- ? ^ ' ^: . 

35 1 31 sfi ffy t PI a <n (is m *< ft - 3ec * m £P ss 

<n ± ifi L 14 U , 35 I 4 m ( a ) at'' ( b ) 

t.i ?Tt L m j& If^ ?r W t ^ ^ A- iz iS. 0 <L -v . 

<7) ^ L m 1 It? ifc W IS? 05 ^) fl^ ffl 3?)^ ft . 

O T , ± iii L 35 3 9£ Sfe f> Sir * C T 
St 0/1 -6 . 

t 151 a en fti ffl . m ^ ii t i: t - . - ^> 

i: w a t3f ffl 1 - 4 5 3 I 6 a ra -T 

1 - 8 6 3 8 3 ^ ^ A» J: o . <3 ^ ^ )2J 

K»«cs<nra»»:1$tti:, ««(tS«nRM«:enia 

S&^<:fllCI55-« <b/5Ji&ja:«f3:t Jr-^BtU/w/SJjg^ft 

C ifi f+ »t C t f>^X'^ S . 

I. fzti^ -> X . fg X /u ^ - <n f 11 ffl jft * « < 

( ± ) H W 15 f i « <a & ifMi , Ji K ^ ^ iSJ jft R 1^ 

tt C i£ & a l.lr 11: e -Tf T ^» .t ? t- a £ ^ ft. if , 

>!r . (5 45 X ^- /I. =^ - en Ifl ffl J» * *< A* < 0 , S 



/ N it A» f&l .L ^ C. t »^ KB f$ T ^ ^ . 

^f*j. mienfflWS < 1 1 ) & tA3S2cnffi!W!S- 

(12) ^ , y r <=r j® 8£ tR - » *5 s. 1/ ;ifl jy ?5 
yj» <o fli j«. -4' a , e?^ m f£ (i i-. i* l /-^ m 1 

5^ttMeniS^i: RttT-fti - 

L t ^ itt m -i- . 

mi 60 <1. ::cn^B;!tnm43l5*fe0ySrin^7'n 
V El T' ft 0 - la iS a m <^ 56 K ( 1 B ) 

la ?^ a , >. i£ L m 2 9^ $6 <W en t < R - T 

ft Z» . 

35 I en ^ ft ^ « ^ « ( 1 3 ) «i . .h ^ L SV 
3 9e W C tt ^. ^ 3jc lii (A fg •Jf- 1' ffl T la ^ & IS 
te -T- ( 6 ) t: L fz t ^ iz 'iti r.j ix X. 'J - 
SfcIsi-XUfflCaen«[ig«:^r^i(I^«:«t^iU- 

::*ii'35ieoi?ggm^tur35i<75fflro« ( i 1 ) 
tc e at i . 

31 2 en 0 Sa (S <f ft St « ( 1 4 ) (i . i. U /J 3$ 
39eiSWlwl3lt i»35 2en^San*^^&if$t 13] -'X 
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Jffl ^ T' & & . 

( 14) ti, K?raTprttcfii(s/)*±iA» 

/^ikLr*lfcfS#$:»2cO<^.^fi#t Lr»^L 
TtJ:*'^. flEia></U>^.C (t) 3&«iS*r^S/NifC 

* ? it J: vv. 

(12) :^'yr^^igg». m % n & 1/ M % H 



lira ¥4-9658 (12) 

mi 70 14. cco»^<o»5ggjfew«r^-rro 

-/^(2r^)0. x&fSffl<??fi^S[}5l«^ <6A) & 
tfSfgffleo <6B) UnJi, ±i«L>::m4^tt[« 

c:<om55lttWti, m455ifefla|<oiS^t{5J»o 

x&mffi<^)EB$j£tSM'7' (6A) & 

1 . m2&ifm3K£tt0«(c2[muTiiXv^. 

•y^HTJiO, SP3<7)ffiWH ( 1 5 ) R 1/ ^ 3 <n 

mm^ft^H ( 1 B) tcfisct^n. 3 <o^inH 



< 1 5) i4m2oiaB0» ( 1 2) &x/m3<ni^m 
« < 8 ) u ai :^ ra 1$ $ n T i . 

« ( 1 B ) il , m ti izm 3 (7) ( V ) $: » ^ L , 

msnttWT-^^s-tt/ci&fgfi^s ( t ) 

S:«fjlwm2<0S*m{!l<t#s.(t) i:;^'OrL 
T. JlU^ 3 <0^f(l (v} fcm2iO«*m{iim-^ 

i^T, S*#iim^g <t) i:m2<Oift^J <P» 

os*mfiX(t#s. ( t ) 0 mx . 

Um2i02S*41{a{S-ts. ( t ) (C - 1 S-JfttT 
n h ix. h - s f ( t ) itWOSTT, SB3<0 

m3tO#gam#»4S ( 1 6 > «i, J:Km3<0 



SB3<7)«W» ( 1 5) ii. Jtiem3<?5«?Sg{*-^ 
^ffiV^T. m 2 (OnfS^n < 1 2) (7)yj:^S:fflDQjt{l 

sentT-r^. -euT. ^<om3toffiWH < 1 5 ) 
<?)ai:^ii«7F» <8) tci5a&#ia^&n&. 

£i£u±3£Lfwm2<;>ism» ( 1 2) ^(^«r^ 
& . 
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< ^j: h ffi C . )fc ai E it « L. C . m tt 25 flS 51t . 

R. 1/ a K <7) A ;j % r a (^J /Tt i T iJ. f >^ < C 

0 . *& fV- ;^ t: - K a fa o iS r- i i* :i -4' w « «<: ^• 

i . m 0 BS6 M t PI a f ) ffi fiJc 1' .h L .3R 1 

J: a: t /j i^i Sfe d io ' t a . m i (O T^i ^ { a | 

4: L T ? M '1 <0 t, <7> ?: m . SI 2 «0 S^t fil ( p » 

t L T ^ 5 N 3!)« 3 <7) t <7) $: m « ii" tc C a 

Bfl U // , K ? M & t/ N T «i w fi U BR 4> =0: 

. ft M & t/ N »MJ*: :© <0 13 « a CO ifi ^ t, 25 ffl 

ffl , Bsj 131 1^ o na ic K , ir >- 7* u :^ >^ 

L T ^ i T ;^ & , 

(1 1 > ti , :^ y r ja M X K . fla to y T i«t jg ® 

« ( 1 1 a ) t . "/ r « a e tt ( 1 1 a ) c^ * 



«i;!l¥4-;)U58 (13) 

ill J) y T tC « 1$ ^ ti /J M >: K . (S l» JJl H 

( 1 I b ) t . A >j iS Y K M X K . ^0 ;jD p: 

( 1 1 c ) fc ^> /« 9 £53 t 1^ ttl « li^ it .k o . 

i . Sr5 2 CO fli TO B < 1 2 ) U . y T St ( N 
• 1 ) X M s K , OS ^ y r M U &■ ( i 2a) 

t . d CO 5^ y 7* }g S tt < I 2a) CO aMj V 7- 

ii i» T . M X K , ia is & (C }S «2 $ n A: N fiS cTi m 
jr. H < 1 2b) h. A:^«g^-KN(fflc0 3!jD»:25 

J: O . 

c CO « 1^ L . 3fe as Iff r a . -y t- » m x n >: 

K , ffl CO ^ y r ft a Si tt ( I 0 a ) t . Z. <n 9 y 

r {t a S£ tt ( 1 0 a ) <n ^ ^ h 9 "t r \z^n n 

M X N X K . tIB CT) » ». » ( 1 0 b ) t . A 

•^^ «t M X N X K , ® <0 fla » K ( 1 0 c ) t © 

? n i A» ^. . ± at L A: ^ ife iS t R «e o 5» « 

O r . T p > M .S- X ti T p < M 6' C7J iS ^ 
T ^ it T . w *t ^ CO « U , ^ rsj I' p c^J 
(31 tc , K , flS CO >• r y > '^^ *^ i t <o i: r 2> t , 



g5lcOfflra» ( 1 1 ) \t . :5'/raMvK,{Bl<0 
5^ y 7- ft 21 e tt ( 1 la) t , 5* y r ft H S tt 

< 1 1 a ) io -fr ai y r >^ ^ M X K 2 

®co»o:25(i lb) fc. A:^)fiaTr-ftMxK,flg 
j&a jr. IS ( 1 1 c ) t g? 9 la t R tc fli L . 

i /L* , 55 2 CO ffl TO S ( 1 2 ) li . rJ' "/ r fife ( N - 
1 ) X K , in C7J y jg! gE < I 2a) . C 

CO y r ft H 5£ tt { 1 2a) CO :^ y r C 

r. K,<H*>gt(cjgfii$^i/;;NJScom»'. 2»- ( 1 2 

b) fc, A:^«a^aNiScoJ!lDjr. 5s < l 2c ) t75>' 

cb. SRI 0®i:|Siat.-«lric-*-ixtfJ:t^. ^co^ft^ 

C . >. L US J$ W CO *S ^ t R a CO ffl , 3* Jft 

iJt. -IRtw. SBlcO^^O^coatlSB^fSIf^C 
K,(Bcoi;^>'r'J>^^/S*^*>0, fcVfSJTpCOratc. 

K,f®io-^>-ru:^^^**^)«»tcotr^t, 351 
co«M» ( 1 1 ) i±. ^' vrfifeK.raco^ yrft 

ai B tt .( I 1 a ) t . y r ft 2 ffi tt ( 1 1 a ) 
CO # « 5^ y T d « IS $ n K . fli CO » Jl » 

( 1 1 b ) t . A ifi -tT- tt K , <i <?j j&a jr « ( i i 



c ) *» ^> 3n 9 la Jt R a «c « fijc L . ^tz. a? 2 

ffln8S(l2)ii. :J'yr»(N- l ) xK,iffl 
c^) ^ y r ft iS E: tt ( 1 2a) t . co ^ -y r ft if 
Stt ( 1 2a) <n^i\ 9 'f T KZi^X^X . K,(H*5 
& IC fg 0! $ N <@ CO m jy K ( 1 2 b ) t , K-)^ 

as T- tt N ffl c^^ »n ( 1 2c) t ip h . 31 1 0 (59 

t P5 a « ftSc tJT J: t> - C^. c?) ^ t, . .L >f: U 

$ ^, U . ± i?E L * ^ is WT' «i . li ( t ) ^'7^ 
fV 9 mn<r>i^ ^ iz o T JJi efl I, ti i)^ . h ( t. ) 
fi»l«^^t'5:*t/(f®coift]^J:^-^^.n8ttcoi3 

C o T t , J: 1$ L 92 Sfe CO IS ^ i: 1^ tt i^M^ 
ffl . ja * i . 

? <i» C , ± j« L /L* * 96 « C ii , m I c'J ^« « fc 

2 O 5^ ?1 i: » <c ^ «a ^ o T 2» s|l L . 

coj^yyco?^ttc>t-^--6fWiau^rv»- 

cOjR593!f«2ffi«^Wft^R?i|T'*>2»«S^t:-:>t»T»fl)1 
L /L- . C CO ft B« «i w fi (r. » ci, T . Ji gd 3R 1 a 
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